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The device consists of 
a syringe (1) with a plunger 
designed as a cup (2) large 
enough to contain a plasma 
separating thixotropic gel (5) 
and all the heavier parts of 
the blood. By centrifugation 
the gel plug has moved to 
cover the heavier parts of the 

blood, which is trapped in the ... 
plunger (2), leaving the plasma free in front to be dispensed from the syringe by advancing the plunger 




(2). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


AU 


Australia 


BB 




BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Be Lorn* 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


Coie d'lvoire 


CM 


Cameroon 


CN 


China 


cs 


Czechoslovakia 


cz 


Czech Republic 


DE 


Germany 


DK 


Denmark 


ES 


Spain 


n 


Pin land 


FR 


Fran os 


GA 


Gabon 



GB 


United Kingdom 


GB 


Georgia 


CN 


Guinea 


GR 


Greece 


HTJ 


Hungary 


IE 


Ireland 


IT 


Italy 


JP 


lapan 


KE 


Kenya 


KG 


Kyrgystan 


KP 


Democratic People's Republic 




of Korea 


KTt 


Republic of Korea 


KZ 


Kazakhstan 


U 


Liechtenstein 


LK 


Sri Lanka 


LU 


Luxembourg 


LV 


Latvia 


MC 


Monaco 


MD 


Republic of Moldova 


MG 


Madagascar 


ML 


Malj 


MN 


Mongolia 



MR 


Mauritania 


MW 


Malawi 


NE 


Niger 


NL 


Netherlands 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


FT 


Portugal 


RO 


Romania 


RU 


Russian Federation 


SD 


Sudan 


RE 


Sweden 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


Tt> 


Chad 


TG 


Togo 


TJ 


Tajik titan 


TT 


Trinidad and Tobago 


UA 


Ukraine 


US 


United Sulci of America 


vz 


Uzbekistan 


VN 


Viei Nam 



WO 96/05770 PCT/SE95/00952 

Blood collection, plasma separation, and high precision 
plasma dispensing device, 

F^LD Or- IW'FNTIO' 

This invention relates to an apparatus and a method tor 
collecting a multiphase fluid such as blood and -for 

separating and partitioning said -fluid i nto a lighter phase 
and more particularly to blood collection in milliliter 

quantifies, to plasma separation oy centr i f ugat i on ana to 
high precision plasma dispensings in microliter quantities. 
BACKGROUND 

Specimen collection and specimen handling is an are^ a+ 
very high cost, because it is very labour intensive. It is 
also prone to error. It subjects workers to biohazards 
from infectiuous agents which contaminate blood and is 

the area which at present is considered to be in greatest 
need of technological innovation and improvement. 
PRIOR ART 

It is clear that the solutions to many of the problems 
associated with specimen handling are robot i sat i on and 
automation, however, presently used manual or robotic, 

automated or computar-contr oi 1 ed liquid handling ana 
metring devices (pumps, pipettors and dilators) are not 
very well adapted to robotic handling. Traditional 
automatical;/ controlled liquid metering devices are heavy 
cample;-: mechanisms, using reciprocating pistons in syringes 
connected to motor driven valves- These valves are 
connected to liquid reservoirs via liquid carrying tubing 
and to sampling and delivery tips that are manipulated by 
robotic arms. The very high cost and complexity of such 

dev i C es anri the nor- pu i= S +■ w -i- i-.-- fnKi «n ^a^^-./-i r->~ i -. ^. . , -> - 
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requires that the same pump is usedfor many different 
liquids, bl oodsampl es , standards, diluents- and reagents. 
This in turn leads to problems of carry-over and 
crc = ?-contamination, -further complicated by the necessity 
for washing (and wiping) sampling and dispensing tips 
before they can be introduced into any new liquid such as 
Diood samples. standards or r^agenrs. Rinsing and washing 
stations, rinsing liquids. tubing, pumps and collection 
reservoirs for rincing liquids, all enlarage contaminated 
territory as well as adding to the size?, cost ana 

complexity of the structure. This also adds maintenance 
work on potentially contaminated material and increases 
operating costs and biohazards for the personnel. Often 
blood samples are received in the laboratory in tubes 
provided with a rubber stopper and identification mark:-. 
The liquid level of the plasma and the level of the heavier 
parts of the blood -aries from tube to tube, for that 
reason traditional robotic liqid handling stations in the 
laboratory must be provided with expensive liquid level 
sensing devices for proper positibnig of sampling tips. 
Removing the rubber stopper i = the first steo in a chain of 
manipulations which constitute bio-hazard risk. In many 
cases manual or robotic distribution of aliquots of samoie 
are done into open containers or cups, that in turn are to 
be distributed to different analysis stations. In these and 
similar operations the direc: i \ l l f i ca t i on wi tn Lne 
original label on the received sample tube is not alwavs 
positively secured. 
OBJECT OF THE INVENTION 
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improved blood specimen collection, plasma separating and 
plasma dispensing device avoiding the aforementioned 
dr awbaclcs. 

It is a -further object of the present invention to provide 
an an integral specimen collection and plasma dispensing 
device that easily and cost ef fee tabl y can be handled by 
robotic manipulation, thus permitting and simplifying total 
automation of specimen handling- 
It is a further object of the present invention to provide 
a plasma dispensing device that easily and safely can be 
hand el ed manuel ly- 

It is a further object of the present invention to provide 
an integral blood specimen collection, plasma separating 
and plasma dispensing device, that is low in cost and 
disposable. 

It is a further object of the present invention to 
compleatly eliminate the transfer of the original sample 
from the original collection device for delivery of precise 
quantities of plasma in the volume range required by 
clinical chemistry analysis, thereby eliminating many of 
the problems in prior art devices described earlier. 

It is a further object of the present invention to 
compleatly eliminate the need for liquid level sensing 
devices in dedicated analytical instruments or robotic 
workstati ans. 
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It is a further object of this invention to provide a 

plasms dispensing device that compleatly eliminates cross 
con t ami nat i on - 



It is a further object of this invention to guarantee 
positive identification of every plasma dispensing 
performed, by the fact that the dispensing is done by the 
one and same original device as i t was collected in. 



It is a further object of this invention to reduce the 
biohazard to tersonnel in the laboratory, by the fact that 
the sample is kept in and manipulated and translocated in 
a closed container. 



SUMMARY OF THE INVENTION 

In accordance with these and other objects are accomplished 
by an apparatus as outlined in claim 1 a oreffered 
embodyment of the invention the integral specimen 
collection, plasma separation and high precision plasma 
dispensing devise consists of a syringe with a plunger 
designed as a cup and beeng provided with a ring shaped 
part with a self tapping screw working in the syringe when 
rotated. said cup is large enough to contain a plasma 

separating thyrotropic gel and all the parts of the blood 
heavier then the plasma. The ring shaped part on its back 
side may have spoakes for engagement to turning devises. 
The syringe is evacuated, and it is filled like any other 
known evacuated specimen collection tube through a rubber 
stopper. The plasma separation is performed bv 

centr i fugat i on of the svringe. The heavier parts of the 
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Mood is trapped in the plunger behind the gel plug, which 
by -force created, by centri f Ligation has moved -from the 
bottom of the cup towards its- top, thus leaving the plasma 
in front of the plunger free to be dispensed from the 
syringe when the plunger is advanced- Plasma dispensing 
is done through dispensing device after penetrating the 
rubber stopper . The size and the high precision of the 
volume dispensed may be controlled by the angular movement 
of the plunger, which works as an internal micrometer screw 
inside the syringe. 

BRIEF DESCRIPTION OP THE DRAWINGS 

Fig 1 shows a cross section of the evacuated blood 
collection device empty except for a volume. of thyrotropic 
gel at the bottom. 

Pig 2 shows a cross section of the device equiped with a 
needle and filled with blood. 

Fiq 3 shows a cross section of the device after 
centr i f ugati on . 

Fig 4 shows a cross section of the devise equipped with a 
del i very tip* 

Pig 5 shows the device of Fig 1 providec with a linearly 
movable plungerrod 19. 



DETAILED DESCRIPTON OF THE DRAWINGS. 

Refer ing to fig 1 of the drawings, that shows a cross 
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section the blood-collection device unbilled, it will be 
seen that the device consists of a plastic syringe 1 
equipped with a plunger 2 that is shaped like a deep cup. 
This cup is press-fitted into an other plunger 3, which is 
equipped with a self tapping scew thread 4 threading the 
syringe 1. The plunger-cup 2 is partly filled with a 

gel -like thi -othropi c agent 5 of the type in common 
practise to separate the plasma from the rest of the 

blood. The syringe is provided with a rubber stopper 6. 
The plunger 3 is equipped with blade-like radially 

oriented spoakes 7 f or engagement to turning devices. 

Refering to fig 2 of the drawings which showes the 
blood-col lection device equipped with a hypodermic needle 
3 fitted onto a valve containing adaptor 9 (eqiped with a 
needle 10) for multiple prelevment of a type used in common 
praxis by the profession. The needle 10 is shown 
penetrating the rubber stopper 6. The syringe is filled with 
blood 11. 



Refering to fig 3 of the drawings which shows the syringe 
with the needle 9 and adaptor assembly 9 of fig 2 removed. 
It al =o snows the rearrangement of the content of the 
syringe after an appropriate time and speed c-f 
centri f Ligation. The gel -like agent 12 separates the plasma 
13 free from the heavier parts of the b i ood 14 trapped 
inside the plunger cup 2 behind the gel plug which has 
moved from the bottom of the cup towards the top. 

Refering to fig 4 of the drawings which shows the syringe 1 
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equipped with with a plastic tip 15 fitted onto a 
dispensing device ? whose needle 10 penetrates the 
rubber-stopper 6. 16 indicates the thread tapped in the 
plastic body of the syringe 1 by the rotated part 3, which 
is shown advanced to a new position with reference to its 
position in fig 3 . 

Refer ing to fig 3 of the drawings, that shows the device of 
fig 1 provided with a linearly movable plunger rod 19. 
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CLAIMS: 

1. An apparatus for collecting a multiphase -fluid such as 

r 

blood and for separation and partitioning said fluid into a 
lighter phase and a heavier phase, comprising 

a syringe (1) being open at one end (17) and having an 
opening (18) at the other end for recieving a hypodermic 
needle (S) or a dispensing device respectivly , a plunger 
<2.» being shaped like a cup and being partly fillea with 
gel-like thyrotropic agent (5> . 

2m The apparatus of claim 1 „ wherein said syringe (1) is 
evacuated and said opening (13) at said other end is 
provided with a rubber stopper (6> . 

3. The apparatus of claim 2, wherein means <3,4) are 
provided to prevent said plunger (2) from moving into said 
evacuated syringe <1). 

4. The apparatus of claim 3, wherein said means consists of 
a ring shaped part \' 3 ) « said part being press-fitted into 
said plunger (2) and being provided with a self-tapping 
screw < 4 > . 

5- The apparatus of claim 4, wherein said ring shaped part 
<3) is provided with engagement means (7) for rotating said 
part ( 3 > - 
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6. The apparatus o* claim 5, wherein said ring shaped part 
<3> is provided wi en spokes <7j tor engaging motoric means. 

7. The apparatus o-f claim 1 T wherein means (19) is provided 
-for moving said plunger (2). 

S. The apparatus o-f claim 1, wherein said plunger <2) is 
provided with a sealing lip <20.) around its open end. 

9. A method tor collecting a muli phase -fluid such as blood 
and for separating and partitioning said -fluid into a 
lighter phase and a heavier phase and -for dispensing said 
lighter phase onto a sample means, such method comprising 
the steps a-f 

sucking said -fluid into a. syringe according to claim 1 ? 
centr i f ugating said -fluid in said syringe, 

dispensing said lighter phase -from said syringe onto said 
sample means. 

10. The method o-f claim 9, wherein said dispensing step is 
accomplished by motoric means. 
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